NDCEE 

National  Defense  Center  for  Energy  and  Environment 


Driving  Innovation  for  Sustainability 
Using  Strategic  Technology 
Opportunity  Analysis 


Mr.  Peter  Arbuckle,  CTC 
E2S2  Conference 
Denver,  CO 
May  2009 


The  NDCEE  is 


operated  by:  crc 


Concurrent  Technologies  Corporation 


Technology  Transition  -  Supporting  DoD  Readiness,  Sustainability,  and  the  Warfighter 


Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

MAY  2009 


2.  REPORT  TYPE 


3.  DATES  COVERED 

00-00-2009  to  00-00-2009 


4.  TITLE  AND  SUBTITLE 

Driving  Innovation  for  Sustainability  Using  Strategic  Technology 
Opportunity  Analysis 

6.  AUTHOR(S) 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

National  Defense  Center  for  Energy  and  Environment, Concurrent 
Technologies  Corp,100  CTC  Drive, Johnstown, PA, 15904 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

5d.  PROIECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 

8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR'S  ACRONYM(S) 


11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

Presented  at  the  NDIA  Environment,  Energy  Security  &  Sustainability  (E2S2)  Symposium  &  Exhibition 
held  4-7  May  2009  in  Denver,  CO. 


14.  ABSTRACT 


15.  SUBIECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OF 

18.  NUMBER 

ABSTRACT 

OF  PAGES 

Same  as 

19 

Report  (SAR) 

19a.  NAME  OF 
RESPONSIBLE  PERSON 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Presentation  Overview 


■  Task  Objectives 

■  Define  Technology  Opportunity  Analysis  (TOA)  Approach 

■  Discuss  TOA  Demonstration 

■  Aplication  to  Requirements  Process 

■  Conclusions 
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Task  Objectives 

Purpose:  Drive  Innovation  applying  TOA  in  the 

requirements  development  process 

■  Demonstrate  the  methodology  on  illustrative  case 
study 

-  Define  Requirement 

-  Identify  Technology  Opportunities 

-  Evaluate  Opportunities 

-  Make  Investment  Recommendations 

■  Define  application  within  existing  Army  institutions 
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TOA  Approach 


Identify  Operational  Need 

ID  Opportunities 

Define  Sustainability 
Performance  Attributes 

Screen  Opportunities 

Recommendations  for 
investment 


Recommend 

Investment 


Goal:  Identify  and  evaluate  technology  opportunities  to  provide  requirements 
developers  with  the  technical  information  and  sustainability  performance 
attributes  needed  to  develop  requirements  documents 
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TOA  Approach 

■  Methodical  Technology  Mining 

-  VantagePoint-  Bibliometric  analysis  tool 

-  Predecessor  “Tech  Oasis”  is  proprietary  to  the  Army 
>  Developed  under  DARPA  STTR/SBIR  and  TACOM  funding 

■  Methodology  to  scan  thousands  of  sources  to  identify 
several  innovative  concepts  relevant  to  the  capability 

gap 

■  Develop  and  incorporate  performance  attributes  for 
sustainability  in  addition  mission  attributes  early  in  the 
acquisition  process 


National  Defense  Center  for  Energy  and  Environment 


5 


E2S2-  May  2009 


Task  Objectives 

■  Demonstrate  the  methodology  on  illustrative  case 
study 

-  Define  Requirement 

-  Identify  Technology  Opportunities 

-  Evaluate  Opportunities 

-  Make  Investment  Recommendations 
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Operational  Requirement 

■  Source  Documents 

-  Army  Strategy  for  the  Environment 

-  Defense  Science  Board  Report  02  Feb  2008 

-  “More  Fight,  Less  Fuel” 

■  Stakeholder  driven 

-  Defined  by  Kurt  Kinnevan  (AES-MANSCEN/CERL) 

-  Lead-  Integrated  Capabilities  Development  Team  for  Forward 
Operating  Bases 

-  Developing  Requirements  Documents  for  FOBs 
Reduce  the  Logistics  Tail  for  Deployed  Power  Generation 
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Identifying  Opportunities 


■  Use  the  requirement  as  the  framework  for  data  collection 
and  analysis 

■  Define  Search  Strategy 

-  Iterative  process  among  stakeholders  to  search  and  refine 
dataset  to  be  analyzed  using  VantagePoint 

-  IEEE  and  Scirus  databases 
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Identifying  Opportunities 
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Identifying  Opportunities 

■  Initial  search  strategy  yielded  286  articles  related  to 
distributed  generation,  management  and  distribution 

■  After  iterations  of  refining  and  expanding  final  dataset 
captured  212  quality  articles  related  to  power  mgt. 

■  Delivered  data  to  Library  Scientists  for  filtering 
-  Reduced  212  to  ~75  articles  of  interest 

■  Used  VantagePoint  to  identify  articles  and  discriminate 
between  articles 
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Indentifying  Opportunities 


■  VantagePoint  screen-shot: 
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Factor  Map 

Map  1  -  Analyzed  Terms 
Factors:  7 

%  Coverage:  95%  (201) 

Top  links  shown 
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Map  3  -  Ousters 


i  i 

rt 

Energy  storage  system 

n 

Speed 

Rural  electrification 

Transient  response 

Distribution  feeder 

Dynamic  characteristics 

Storage  technology 

Commercial/residential  buildings 

Disturbance 

Electrochemical  capacitor 

High  temperature  superconduct 

tt 

Higher  energy  density 

DSTATCOM 

Emerging  technologies 

Evolutionary  programming 

Facility 

National  Defense  Center  for  Energy  and  Environment 


11 


E2S2-  May  2009 


Identifying  Opportunities 


■  Technology  Mining  process  using  concepts  mapping  yields 
innovative  energy  concepts 
-  Quickly  captures  the  state  of  science 


Power  Management  Feature 

Concept 

Control  System  Topography 

Agent-Based  Control: 

Central  and  Distributed  Control,  Single  and  Multi-Agent, 
Supply-side  and  Load-side  control 

Control  Algorithms 

Communication,  Control,  and  Optimization  Algorithms 

Control  Interfaces 

Power  Conditioning: 

Digital  Signal  Processing  for  Inverters,  Voltage  and 
Frequency  control,  Bi-directional  inversion,  Direct 
Current(DC)/DC  converter,  Hybrid  inversion  with 

Maximum  Power  Point  Tracking 

System  Security 

Artificial  Intelligence  for  Preventive  Control  Measures 
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Sustainability  Attributes 
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Investment  Strategy 

■  Work  JCIDS  process  for  technology  pull 

-  Develop  Joint  Capabilities  Document  and  Initial  Capabilities 
Document 

-  Solicit  ESOH  involvement 
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TOA  Supports  Acquisition  Process 


■  TOA  Methodology  Supports  Capabilities  Based  Analysis  (CBA) 
portion  of  JCIDS  Process 


-  Joint  Capabilities 
Integration 

Development  System 
(JCIDS) 

-  Results  support 
Functional  Needs 
Analysis  (FNA)  and 
Functional  Solutions 
Analysis  (FSA) 

-  Establish 
sustainability  criteria 
early  in  the  process 


Strategic  Guidance 


Functional 
Area  Analysis 


Source:  DoD  AT&L  Acquisition  Community  Connection  https://acc.dau.mil/ICF 
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TOA  Supports  Acquisition  Process 
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Defense  Acquisition  System 
(DAS)  Concept  Systems 
Engineering 

-  Sustainability/Performance 
Attributes  captured  on  the  front- 
end  of  systems  engineering 
process 

-  Sustainability  concepts  are 
inculcated  in  concept  systems 
engineering 


Source:  DoD  AT&L  Acquisition  Community  Connection  https://acc.dau.mil/ICF 
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TOA  Supports  Acquisition  Process 


The  performance  attributes  of  the  ICD  carry  though  the  process  into 
Capabilities  Development  Document  (CDD)  and  Key  Performance  Parameters 
(KPP) 
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Source:  DoD  AT&L  Acquisition  Community  Connection  https://acc.dau.mil/ICF 
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Driving  Innovation  for  Sustainability 

■  Including  sustainability  attributes  up  front  can  drive 
innovation  for  combat  systems  with  less  environmental 
impact. 

■  Introduce  Sustainability  Performance  Attributes  in  CBA 
to  be  rolled-up  into  KPPs 

■  Work  within  existing  Army  institutional  framework  without 
having  to  create  additional  institutional  layers  for 
sustainability 

■  Institutionalize  enterprise-wide  approach  to 
operationalizing  sustainability 
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